Reactivity and fate of benzene and formaldehyde in culture medium with and without fetal calf serum; relevance to in vitro mutagenicity testing.
Gas chromatographic-mass spectrometric analyses were performed to determine the reactivity and fate of benzene (BEN) and formaldehyde (FA) in culture medium. BEN (solubility in water: approximately 500 ppm) does not react with culture medium, either with or without fetal calf serum, but its volatility, even in closed vials, is so great that 90% of a 250-ppm solution is lost to the head space after 1 h at 24 degrees C. FA, as a 37% aqueous solution, is a complex mixture that changes composition after 15-min incubation at 38 degrees C. FA is extremely reactive in culture medium containing fetal calf serum, and is much less reactive with medium components in the absence of serum. There is a dramatic increase in the number of daughter products in FA-treated medium over time, such that those seen immediately after FA is added to medium have been replaced after 60-min incubation (38 degrees C in closed vials) by many other interaction products. Methods ensuring maximum solubilization and minimal volatilization of BEN during exposure are essential for obtaining reproducible data on the mutagenic potential of BEN. The volatilization of FA from stock formalin solutions, and, more importantly, the interaction product(s) formed by this highly reactive compound with medium components, especially those in serum, are probably the critical aspects of an effective testing protocol for FA.